Following the 1997 Recommendations of the EFNS Task Force on Acute Neurological Stroke Care (European Journal of Neurology, 1997: 4:435-441) a European Inventory was undertaken to assess the development of acute stroke care in the EFNS member countries and to give an estimate of the needs based on 1997 data.
All 30 members of the EFNS Stroke Scientist Panel were asked to complete a questionnaire on acute stroke epidemiology as well as acute stroke care in their country. Data were based either on national surveys, hospital statistics, or estimates given on the basis of extrapolation of regional studies, or other defined sources. Specialist estimates were also taken into account where no other data source was available.
Data from 22 countries were received and referred to almost one million strokes occurring per year in a population of over 500 million. Most epidemiological data confirmed an east-west gap known from previous studies. These included rates that, in eastern countries, were higher for incidence, stroke as a leading cause of death, and 30-day case-fatality, and rates that were lower for overall hospitalization or availability of CT scanning. East-west differences were not seen for the total number of acute stroke units or the number of acute stroke units set up within neurological hospital departments, nor for most other quality indicators of acute stroke care with the exception of technological standards in some countries.
The higher rates for 30-day case-fatality in eastern Europe (mostly above 20%) compared with western Europe (mostly below 20%) are probably caused by a case mix with more severe ischemic strokes and a higher percentage of cerebral haemorrhages admitted for acute care in eastern Europe. This is probably due to the higher prevalence of the most common risk factors for stroke in these countries which tend to result in more severe strokes. This, therefore, underlines the need for stroke prevention programmes especially in eastern Europe. This epidemiological east-west gap is not reflected by most quality indicators for acute stroke care, e.g. total number of acute stroke units available within each country. Most eastern European countries have a well-developed neurological care system for acute stroke but still have urgent technological and socioeconomical needs. The leading role of clinical neurology in acute stroke care is visible in most but not all European countries.
Force on Acute Neurological Stroke Care has issued a report in 1997 (Brainin et al., 1997) which includes recommendations for the setting up of acute neurological stroke units throughout Europe. This report has been widely distributed and translated into several languages. Acceptance of this report has prompted the decision to perform a survey on acute stroke care that comprises most, if not all, European regions in order to define the needs of improving stroke care more closely.
Material and methods
A questionnaire was sent to all members of the Stroke Scientist Panel of the EFNS from 30 European countries asking for contributions to this survey on acute stroke care in Europe. It was explained that this survey should be based on available national data as well as crude estimates made by stroke experts who had been delegated by their national neurological societies to the EFNS Stroke Scientist Panel. Special emphasis was laid on involving all member countries in order to obtain these data in an equal way. The assumption was made that wherever epidemiological data are not available on a national basis, a personal estimate made by a stroke expert within this country would provide an acceptable surrogate. All experts were asked to refer to the status of 1996/1997 and to provide reprints or references (if published) even if they were only available in their own national language. If the answers were based on estimates they had to be declared as such. In detail, six possibilities were given: (1) rough estimate, no specific source; (2) extrapolation from a regional study; (3) estimates from a national survey; (4) hospital statistics (based on ICD diagnosis 430-438); (5) other source (specify); and (6) no source available, no rough estimate possible.
Results
Data from 22 countries were received. The results are listed in detail in Tables 1 and 2 . To discuss the results the countries are grouped according to the definitions of country groupings in the WHO Health in Europe 1997 Report (WHO, 1998) . From the 15 countries grouped to western Europe, data from 10 countries were received (Austria, Belgium, Denmark, Germany, Greece, Spain, Sweden, Switzerland, Portugal, United Kingdom). These countries represent either EU member countries or countries in western Europe considered to have EU standards. From the 12 countries from central and eastern Europe (CCEE) that constitute formerly planned economies that were not an official part of the former USSR and the 15 newly independent states that constitute a list of countries that were formerly a part of the USSR (including the Central Asian Republics) data were received from 12 countries (Bulgaria, Croatia, Czech Republic, Hungary, Slovakia, Slovenia, Russia, Estonia, Latvia, Poland). For comparative reasons the data from Turkey and Israel were added to this group. No Central Asian Republic was included in this survey as they are not yet represented in the Stroke Panel.
To enable east-west comparisons among the European countries the data and estimates from the 10 countries from western Europe (WE) are compared to the 12 countries of eastern Europe (EE). For comparative reasons Turkey and Israel were grouped with the EE countries.
According to 1994 WHO data the total population from the WE countries included in this survey amounts to 238 million and the population from the EE countries amounts to 300 million, including the 147 million from Russia (WHO, 1998) . The estimates in this survey refer to almost one million strokes per year occurring in a population of over 500 million.
The incidence rates given were not adjusted for the European population: in WE these were mostly 2.0-2.5 per 1000 inhabitants, and were higher for most EE countries where rates of between 3.0 and 5.0 were frequent (see tables). The prevalence rates given in this survey did not show uniform differences between the two country groups. Stroke as a cause of death ranks as the third most frequent cause in most WE countries, whereas in Bulgaria and Croatia (only females) it ranks first, in the Baltic states second and in Poland and Turkey fourth.
The 30-day case-fatality was estimated mostly from regional sources or extrapolated from regional stroke registries. In spite of being based on crude estimates the experts reported marked differences between WE and EE countries. Whereas in Austria, Belgium, Germany and the UK estimates of 20% were given, lower rates were reported for Spain and Sweden (12%), and in Switzerland a 30-day mortality of 6% was given. In contrast, most EE countries reported higher rates: 25% in Croatia and the Czech Republic; 30% in Estonia; 33% in Latvia; and 35% in Russia.
The estimates of stroke patients who are not hospitalized also differed between east and west: whereas in most WE countries rates of about 20% were given, some EE countries reported markedly higher rates: 35% in Croatia and even 60% in Russia.
Also the proportion of hemorrhagic strokes as compared with all strokes differed. Most experts from WE reported rates of 15% or less (exception: Portugal, 18%). These rates were higher in some of the EE countries: Bulgaria, 19%; Latvia, 21%; and even 30-35% in the Czech republic.
Most countries reported a high proportion of acute stroke patients hospitalized within 12 h, several estimates amounting to at least 40% of all strokes admitted.
In many countries strokes are predominantely treated in non-neurological departments. Often the number of these departments outnumbers the neurological departments by a factor of 5 or more. This is the case in Austria, Czech Republic, Denmark, Germany, Hungary, Sweden, and Switzerland. Although this does not reflect the total number of strokes treated outside of neurological departments, it must be assumed that a considerable percentage of acute stroke treatment is still performed on general medical wards in these countries.
When comparing the number of acute stroke units the relation between such units set up in neurological departments as opposed to general medical departments is more favourable for neurological departments in most countries. To enable comparable estimates of the number of stroke units, such units were defined as comprising a dedicated area of beds for exclusive use by patients with acute stroke in an emergency setting with available monitoring equipment and separate personnel. Countries that reported that all acute stroke units are within the setting of a neurological department were Austria (15 stroke units), Germany (26), Belgium (2), Estonia (2), Hungary (34), Israel (1), Latvia (1), Poland (10), Portugal (2), Slovakia (20) , and Switzerland (1). Countries reporting that at least half of all acute stroke units were set up in neurological departments were: Czech Republic (44/60), Greece (2/3), and Slovenia (4/8). Those countries with less than half of all acute stroke units set up in neurological departments were Croatia (8/20), Denmark (6/17), and Sweden (8/30). No estimates on the number of acute stroke units was available for Bulgaria, Russia, Spain, and the UK.
In most countries, a considerable number of neurological departments also treat acute stroke patients but do not have an acute stroke unit. In general, neurological departments with an acute stroke unit are clearly outnumbered by those neurological departments that also treat acute stroke patients but do not have a dedicated stroke unit. Although this again does not reflect the total number of strokes treated inside or outside a stroke unit, these numbers do reflect the proportion of neurological departments that successfully have claimed competence in acute stroke care. In Belgium only two stroke units are set , and Switzerland 1/8. Clearly, the emergence of acute neurological stroke units within any given country is also dependent on the total number of trained neurologists who are willing to make themselves available for this task. Most experts assigned a high priority to the need for the development of acute stroke care within clinical neurology. Mobile stroke units are most common in Croatia (15), Latvia (7), Switzerland (3), Israel (1-3), Portugal (2), with some other countries reporting one single such unit.
Availability of computed tomography (CT) was also assessed. The percentage of acute CT performed in all hospitalized strokes showed a marked east-west difference. WE countries report rates above 50%, some even 90% or more. In the UK regional variations between 10 and 100% are given. In contrast, EE countries usually report rates that are below 50%. In Russia the availability of CT for stroke patients is estimated to be below 5%. The percentage of acute stroke patients receiving a CT immediately following admission also shows an east-west difference which is less marked but probably also reflects the emergency status the stroke patient is given. Rates in Austria are estimated at between 10 and 20%, whereas in Switzerland a rate of 80% is reported.
Another quality measure included in this survey was to find out whether a national stroke society exists and whether scientific meetings are held regularly that deal exclusively with stroke topics. National stroke societies exist in Austria, Bulgaria, Croatia, Czech republic, Denmark, Germany, Greece, Hungary, Poland, Slovakia, Spain, Sweden, Switzerland, Turkey, and the UK. Countries without a society that have regular scientific stroke meetings are Israel and Portugal. Latvia, Russia, Slovenia and Estonia have neither a stroke society nor scientific stroke meetings.
Discussion
East-west differences in stroke incidence and stroke mortality are known from large epidemiological studies that have unequivocally shown higher rates for eastern Europe (WHO MONICA Project, 1997a,b) . The WHO MONICA project has outlined that the 28-day mortality differs regionally within Europe, being highest in some of the eastern countries (Asplund , 1996) . It was concluded that these differences can only be partly accounted for by differences in hospitalization rates or other factors. At least some of the variation in the stroke incidence rates has been attributed to different prevalence rates for smoking and hypertension in the general population (WHO MONI-CA Project, 1997a ,1997b , thus resulting in a higher proportion of a high-risk population suffering from more severe strokes and therefore also having a higher case fatality rate. The MONICA data and data from other regional studies have also led to the conclusion that some of the differences in early mortality of stroke are at least partly caused by differences in quality and quantity of stroke care throughout Europe. On the other hand, limitations of the MONICA project data have been pointed out inasmuch as the data for this study have been based on only a few centres and no centre had included subjects over 75 years of age (Sudlow and Warlow, 1997) .
Up to now, no study exists on a European scale that lends support to the assumption that countries with a higher case fatality invariably have a poorer quality of acute stroke care. Our data also do not support such an inference. Estimates from this survey rather show that most countries with a high case fatality have a higher proportion of hemorrhagic strokes and a lower hospitalization rate for all strokes. This variation of case mix together with a higher prevalence of known risk factors in these populations might account for the largest part of the variations in outcome seen between eastern and western countries in Europe. Although no attributable risks can be calculated from our survey it seems reasonable to conclude that primary prevention programmes aiming at the reduction of major prevalent risk factors are extremely important in eastern Europe. Such programmes also require an improvement in socio-economic standards of less wealthy countries. This survey also shows that, in some countries, acute stroke care has not yet become a priority. This might well be due to general economic circumstances as is the case in Russia. The limited availability of CT scanning in some eastern countries also reflects the need for technological improvement.
It has not been previously pointed out that in many European countries there is a high proportion of neurologists who take part in acute stroke care. Apart from comparatively low CT scanning rates for acute stroke patients in some eastern European countries there is a well-developed system of acute stroke care in many countries also within eastern Europe. The number of neurological hospital departments that are equipped with acute neurological stroke units is considerable within the Czech Republic, Bulgaria, Hungary and Slovakia, to name but a few examples.
In some countries all existing acute stroke units have been set up in neurological departments. Examples are Austria, Germany, Hungary and Poland. The high percentage of acute stroke patients admitted within the first hours after onset, the existence of a national stroke society and/or regular scientific stroke meetings show a growing competence of neurology delivering stroke care within Europe.
